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Summary

A global Digital ImageModel (DIM) [1] of the
Moon containing controlled imagmosaicshas been
compiled bythe U.S.Geological Survey fodistribu-
tion through Interneservicesand CD-ROM optical
disk media. Thisdatabase is the product of an ex-
haustivelunar cartography project based datafrom
the Clementine Mission [2]. The LunBiM is a radi-
ometrically and geometrically controlled, photometri-
cally modeled global image mosaic at a resolution of
100 meters per pixel. The LunBtM is initially dis-
tributed as a mono-spectral dataset using imé&ges
the 750-nm filterobservations othe UVVIS camera.
Current project work will produce a multi-spectral
Lunar DIM containing the full complement of 11
spectral bands available from the Clementine Mission.
The mono-spectral Lunar DIM, organized on 15 vol-
umes and available through the Planetary 3yt&tem
ImagingNode, is expected to provide suppoot only
for primarylunarscience investigators but also for the
scientificand engineeringperations of future expedi-
tions to the Moon.

Introduction

The Clementine Mission acquired nearly 1.7 mil-
lion images covering virtually 100% of thenar sur-
face in 1llspectral bandpasses from 415 to 2792 nm
and at resolutions from 80-330 meters/pixel [3]. These
raw image data [3lvere archived on CD-ROM by the
Naval Research Laboratory (NREnhd areavailable
from the Planetary Dat8ystem (PDS)magingNode
[4] (http://www-pdsimage.jpl.nasa.gov/PDS/). Raw
image data containing the artifacasd radiometric
and geometric characteristics of unprocessed un-
correcteddata require significant processing capabili-
ties. These capabilities mayot be available tanost

remote sensing scientists. In order to facilitate the useing all

of the Clementine imaging data, tiE#M has been
created. All systematic processing steps needed to
characterize the spectral properties of the dwtee
been appliedThis global DIM product, generated at a
resolution of 100 meters per pixel (~303 pix-

els/degree), with each pixel stored as a 16-bit integer,

results in a ~13igabytedata set. Ancillary data such
as index catalog fileandcomplete documentation are
included in support of the DIM products. A graphical
user interface, a Hypertext Markup Langudigé ML)
file, provides users with a meansezsy access to the
Lunar DIM and documentation files providedithin
the archive. Theomplete archive collection consist of
15 CD-ROM volumesOur goal is toprovide a valu-

able and useful resource tahe planetaryscience
community.

Clementine Digital Image Model

The IntegratedSoftware forlmaging Spectrome-

ters (ISIS) [5] processingystem, developed by the
U.S. Geological Survey, was usedgenerate the Lu-
nar DIM. Processing within ISIS includes radiometric
andgeometric correction, spectral registration for im-
age cubes, photometnmrmalization, andmage mo-
saicking. For Clementine data, radiometarection
involves “flat fielding,” dark current subtraction, non-
linearity correction,and conversion to radiometric
units. Geometric transformations tie each raw image
with the Lunar ground control network [@hd con-
vert from raw image coordinates to DIM mpmjec-
tion coordinates. Photometric normalization is applied
to balance brightness variations due to illumination
differences between Clementine images. This is a brief
summary of ISIS processing capabilities in regards to
DIM generation; a more detailed description is avail-
able in [7]. Through theseprocesses, a planetwide
basemap was generatedsing approximately 43,000
750-nm wavelength filter images acquired by the
Clementine Ultra-Violet Visible (UVVISCamera. If
the resulting 100-meter/pixel DIM of thdoon were
presented as a single filewbuld constitute an image
of approximately 110,000 samples by 55,000 lines in
cylindrical geometry,far too cumbersome for most
users. The LunddIM hastherefore been formatted in
996 sub-areas on “tiles” with nominal dimensions of
7° latitude by 6° longitude at the equat@arto-
graphic, digitalspace storaggnd enduser data re-
trieval considerations determined the archive design
and tilingschemeCurrentproject work will allow the
future release of multi-spectral LunBtMs contain-
11 spectral bands available from the
Clementine Mission. These multi-spectral DIMs will
consist of imagecubesgenerated from image data
acquired by th&JVVIS (415, 750, 900, 950, 100 nm)
and Near InfraredNIR) (1100, 1250, 1500, 2000,
2600, 2780 nm) cameras.

The ClementineUVVIS 750-nm DIM is parti-
tioned on theCD-ROM collection inthe Sinusoidal
Equal-Area projection as 12 “zones,” each ®@fe in
longitude, and rangingfrom 70°S to 70°N latitudes
(all tiles in a zone have the same center longitude of
projection). Both polar regionsetween70° and 90°
latitudes exist as both Sinusoidahd polarstereo-
graphic projections. Each zoa@&deach polar region
exist on one archive volum@&his results in a 14-
volume archive setontaining the full resolution (0.1
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km/pixel) image model. A fifteenth volume, contain- Tiling Scheme Representation
ing reduced-resolution planetwide coverage (&5,

2.5, and 12.%m/pixel and otherancillary data, com-

plete the archive collection. For each fullnd re- .
duced-resolution image product, a sub-sampled 34

“browse” image is provided in Joint Photographic

Experts Group (JPEG) format. o

Each 30° zone is furtheiivided into smaller tiles.
The tiling scheme (Figure 1)asic todigital carto-
graphic design [1], is similar in design pwevious
planetary DIMs,and maintaingeasonably sized im-
age products. In general, this despnsists of rec-
tangular tilesthat areroughly 2100 pixels on a side.
The actual tile size varies depending on the location
within the design. Each tileovers~7° in latitude.
Longitude coverageanges from ~6for tiles in equa-
torial regions to ~60° near tipwles (Figurel). Polar
regions(beyond70°) aredivided andtiled in both Si-
nusoidal and polar stereographic projections. A typical
full-resolution DIM tile requires ~Mbytes ofdigital
storageand may contain ~35 raw(now processed)
Clementine images. Tilingschemes for reduced-
resolution versions of thglobal DIM follow similar
cartographic and digitatorage guidelines. A detailed
description of tilingschemes for full-and reduced-
resolution products is provided part of thearchive
documentation.

A universalHTML document provides MS-DOS,
Macintosh, and UNIX computer system users a
graphical interface to information stored on each ar-
chive volume.This document can beised by web
browser software such as Netscape Navi§aborMi- l

crosoft Exploref® to view “browse”images for each
image, documentation filesnd other pertinent in- 7l | 6°
formation provided on the archive. 3

In addition to and insupport of thelunar DIM,
ancillary information areprovided. Documentation
and indextable files present detailed informatitirat
describe the data collection. Documentaticfiles,
provided in a variety of formats, describe content an
background details regarding the archive. Intddates
are organized as fldiles; each rowcontains attribute
information such as cartograpland geometric vari-
ables for each image product. These taldes be
loaded into catalognd spreadsheet applications for
use in image search and retrieval.
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Fig. 1. Thissection illustrateghe tiling scheme
used forthe 100 meter/pixel Lunar DIM. The repre-
d sentation is symmetric abothe equatorand can be
repeated east and west beginning at 0° longitude.
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